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Abstract Prenatal diagnosis of congenital duodenal
obstruction (CDO) provides information about associ-
ated anomalies; helps plan the delivery, resuscitation,
and neonatal surgery; and allows for appropriate family
counseling. This report compares the outcomes of two
groups of newborns: one with prenatal diagnosis of
CDO (group I) and the other without (group II). Charts
of the 23 newborns with CDO admitted to the Hospital
of UNICAMP between 1993 and 2001 were retrospec-
tively reviewed. Ten (44%) newborns had prenatal
diagnosis of CDO. Among group I patients, the post-
natal diagnosis was confirmed on the 1st day of life,
whereas patients without prenatal diagnosis (group II)
had the diagnosis of CDO confirmed at a mean age of
5.7 days (p=0.004). The mean ages at surgery, at total
oral feeding, and at hospital discharge were also statis-
tically lower among infants with prenatal diagnosis, and
more complications occurred in group II patients. The
earlier care could explain the statistically lower mor-
bidity for patients with prenatal diagnosis, since they
were able to undergo further investigation and surgical
repair before any impairment to their clinical status
could take place. We believe that prenatal diagnosis of
CDO, associated with earlier surgery and adequate
postoperative support, can provide lower morbidity,

decrease the hospitalization period, and, therefore, de-
crease its costs to the state and to society.
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Introduction

Congenital duodenal obstruction (CDO) is a structural
defect that occurs in 2.5–10 per 100,000 live births [1, 2]
and is associated with other malformations in up to 53%
[3] of cases. Chromosomal defects are identified in up to
46% of the patients with associated anomalies [4], with
trisomy 21 being responsible for one-third of these [5].

Congenital duodenal obstruction is the most com-
mon cause of small-bowel obstruction that can be de-
tected in the fetus, and as ultrasound becomes common
in routine prenatal care, an increasing number of defects
can be diagnosed during pregnancy, mostly in the last
trimester [6]. The early diagnosis of duodenal obstruc-
tion, as well as of other associated anomalies, allows
complementary investigation, immediate and proper
care at birth, and family counseling [7].

A delay in the diagnosis of CDO leads to dehydra-
tion, acid-base disorders, and weight loss, conditions
that could compromise the infant during the postoper-
ative period and, possibly, increase morbidity and
mortality.

The present report compares two groups of new-
borns, with and without prenatal diagnosis of CDO,
verifying eventual differences in their outcomes.

Patients and methods

The hospital charts of 23 newborns with CDO were re-
viewed. Each patient underwent surgical correction of
the defect at the Hospital of the State University of
Campinas—UNICAMP between 1993 and 2001.
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Twenty (87%) patients were born in our institution. The
remaining three patients were referred from neighboring
towns.

To compare outcomes, patients were divided into two
groups: group I was diagnosed prenatally and consisted
of 10 newborns, and group II was diagnosed postnatally
and consisted of 13 newborns. Statistical analysis was
carried out using the Mann-Whitney test and Fisher test
(p<0.05).

Prenatal data

The average maternal age was 25.3 years (±5.4 years),
varying between 16 and 39 years. Only three (13%)
mothers presented with associated maternal morbidity:
one with bifid uterus, one with epilepsy, and one with
arterial hypertension. Ten (44%) had prenatal diagnosis
of CDO, with the average time of diagnosis in the 31st
week of pregnancy (varying from the 27th to the 36th
week).

Polyhydramnios (amniotic fluid index greater than
180) and a fetal double-bubble signal on ultrasound
were present in all group I patients. Five (50%) fetuses
presented morphologic features suggestive of Down
syndrome. One patient received cordocentesis, which
confirmed trisomy 21. The four remaining suspected
patients did not undergo cordocentesis because of ad-
vanced pregnancy, but the infants all had Down syn-
drome confirmed postnatally.

In group II, only five of the 13 patients had prenatal
ultrasound information regarding the amniotic fluid,
and three of these patients had polyhydramnios; how-
ever, a positive prenatal diagnosis was not achieved in
these cases. Two (15%) of the group II patients had
Down syndrome diagnosed after birth.

Neonatal data

Cesarean delivery was performed in 16 (70%) mothers.
Thirteen (56%) infants were male and ten (44%) female.
The mean birth weight was 2,462 g (range: 1,730–
2,920 g) for group I and 2,778 g (range: 1,310–3,820 g)
for group II patients. The assessment of the newborn’s
gestational age was done using the Capurro method.

The mean gestational age for group I was 36.4 weeks
(range: 33–38 weeks) and 37.7 weeks for group II
(range: 32–40 weeks).

At least one associated anomaly was present in 13
(57%) newborns, with four of these patients having
more than one (Table 1).

All newborns underwent nasogastric tube placement
and were given intravenous fluids, antibiotics, and, when
necessary, respiratory support. All newborns received
radiological exams, and 19 (83%) showed the double-
bubble signal on plain films.

The patient age at diagnosis was 3.7 days on average,
varying from 1 to 22 days of life. The CDO was con-
firmed on the 1st day of life in group I patients and, on
average, at 5.7 days of life in group II patients (Table 3).
All group I patients were born in our institution,
whereas three (23%) of the group II patients were re-
ferred from neighboring towns.

Surgical data

All surgical procedures were performed through a right
upper quadrant abdominal incision. Patient age at the
time of surgery was 2.1 days on average (±2.9 days) for
group I and 8.3 days (±7.7 days) for group II. The type
of obstruction and surgical techniques are described in
Table 2.

Outcome data

During the postoperative period, feeding was started
when there was passage of meconium and a decline in
the gastric drainage. In infants in whom feeding could
not be initiated or when it could not be tolerated until
the 3rd postoperative day, parenteral nutrition was used
to ensure that minimal caloric needs (120 cal/kg/day)
were met. Intestinal feeding onset and complete transi-
tion, as well as the hospitalization period for each group,
are reported in Table 3.

Complications occurred in one patient in group I and
eight in group II. All complications were managed and
resolved without a 2nd surgical procedure.

Sixteen out of 23 patients were followed as outpa-
tients for an average of 8 months. The remaining seven
patients were followed in their hometowns.

Table 1 Associated anomalies
in 13 patients with CDO Associated anomalies Group I Prenatal

diagnosis (n=10)
Group II Postnatal
diagnosis (n=13)

Total n (%)

Down syndrome 5 2 7 (30)
Cardiopathy 3 2 5 (22)
Nonobstructive intestinal malrotation – 2 2 (9)
Esophageal atresia – 1 1 (4)
Nonobstructive preduodenal portal vein – 1 1 (4)
Hydronephrosis 1 – 1 (4)
Other genetic syndrome 1 – 1 (4)
More than one 2 2 4 (17)
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Results

There was no statistical difference between the groups
for birth weight, associated anomalies, or gestational
age. The cause of obstruction showed a similar distri-
bution for the two groups (Table 2).

Regarding the patients’ ages at diagnosis and at the
time of surgery, we found lower values for group I
(p=0.005). The patients’ ages at the onset of intestinal
feeding as well as at its complete transition were also
statistically lower for the group with prenatal diagnosis
(Table 3).

One group I patient developed dehydration and
metabolic alkalosis. Complications occurred in eight
group II patients: intestinal bleeding and acute renal
failure in one patient, wound infection and sepsis in a
second,, and persistent vomiting, dehydration, and
metabolic alkalosis in the other patients (Table 3). All
complications were managed and resolved without a 2nd
surgical procedure. There were no reported deaths.

Discussion

CDO can present in two forms: intrinsic or extrinsic [8].
The intrinsic form occurs because of an incomplete
canalization of the fetal primitive gut, resulting in atresia
or duodenal membrane. The extrinsic form is due to
defects in the development of neighboring anatomical
structures, such as the pancreas and the portal vein, or
secondary to the presence of congenital bands over the
duodenum due to an incomplete rotation of the gut [9,
10].

In 1931, Ladd [11] described his experience in five
cases of CDO, using a variety of surgical techniques,
with a mortality of 40%. Over seventy years have pas-
sed, and with the advent of parenteral nutrition and
refined surgical techniques, the treatment of CDO has
significantly improved. Recent studies have demon-
strated a gradual reduction in patient mortality, which is
currently about 10% and is mostly related to associated
anomalies [3, 12, 13]. In our study, 13 (57%) patients
presented with at least one associated anomaly. Down
syndrome occurred in 30% and was the most common
associated genetic disorder, a figure that is in line with
the literature, which reports rates from 30% to 50% [6,
8, 14, 15].

The high incidence of associated anatomical abnor-
malities among patients with CDO has been previously
demonstrated [16], reaching 35% in our study. Intestinal
malrotation was found in four (17%) newborns, two of
them with Ladd’s bands causing CDO, while in the other
two patients it was not the primary cause of obstruction.
The increased risk for midgut volvulus in children with
intestinal malrotation and its consequences suggests that
such patients need urgent diagnosis and surgical treat-
ment. For this reason, diagnosis and surgical repair
should be provided as soon as possible, and on this
point, the prenatal diagnosis, as shown among group I
patients, was able to decrease patient age at surgery.

The present report shows a 44% rate of prenatal
diagnosis, a high index compared with values of around
20% in previous studies [3, 12]. This suggests an
improvement in the prenatal detection of fetal malfor-
mations. The benefits are evident: It allows for family
counseling, directs the further investigation and search
for associated anomalies, and provides for a quick

Table 2 Surgical findings and surgical techniques for 23 patients with CDO

Cause Group I Prenatal
diagnosis (n=10)

Group II Postnatal
diagnosis (n=13)

Total n (%) Surgical technique

Extrinsic obstruction 5 6 11 (48)
Annular pancreas 5 4 9 (39) Duodeno-duodeno anastomosis
Intestinal malrotation
(Ladd’s bands)

– 2 2 (9) Ladd’s procedure

Intrinsic obstruction 5 7 12 (52)
Duodenal membrane 1 6 7 (30) Duodenotomy + membrane resection
Duodenal atresia 3 – 3 (13) Duodeno-duodeno anastomosis
Duodenal stenosis 1 1 2 (9) Duodenoplasty (Heineke-Mikulicz)
Total 10 13 23 (100)

Table 3 Outcomes (days)
Group I Prenatal
diagnosis (n=10)

Group II Postnatal
diagnosis (n=13)

p

Age at diagnosis 1 5.7 0.004
Age at surgery 2.1 8.3 0.005
Intestinal feeding onset 9.4 16.6 0.02
Intestinal feeding transition 14.2 22 0.03
Hospital stay 21.7 29.6 0.23
Morbidity 1 8 0.02
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transfer to a specialized center where a multidisciplinary
team is available.

Romero et al. [17] found a statistically lower mor-
bidity among patients who had a prenatal CDO diag-
nosis, a fact confirmed in the results of the present
report, as all of the complications occurred among
group II patients. The high morbidity observed when the
prenatal diagnosis was not achieved could probably be
reduced if the neonatal diagnosis had been established
earlier. However, many hospitals, especially in under-
developed countries, do not have neonatal or specialized
surgical expertise available; thus, precious time is wasted
until the diagnosis and transfer can be made. Therefore,
in such cases prenatal diagnosis is particularly valuable
so that suspected cases can be referred to a tertiary-level
perinatal center where immediate and proper care is
accessible. In the present report, five (38%) of group II
patients were diagnosed on the 1st day of life, three
(23%) patients were diagnosed in under 5 days, and the
remaining five (38%) patients were diagnosed only after
the 5th day of life. All three referred patients were
diagnosed after the 4th day of life.

All patients survived, no reoperation was necessary,
and a low index of morbidity was achieved. However, we
have analyzed only the patients who received surgical
correction, since our report does not take into account
the hidden mortality of spontaneous abortions for severe
associated malformations, or cases of perinatal death.

Comparing the two groups, we observed that the age
of the patients at diagnosis, at surgery, and at the
intestinal feeding transition was statistically lower for
group I. The hospitalization period was also lower for
group I patients (21.7 vs. 29.6 days), as reported by
Murshed et al. [18]; however, it had no statistical dif-
ference.

The delay in the diagnosis of CDO among group II
patients resulted in a higher average age at the surgical
procedure and, therefore, delayed the intestinal feeding
transition, increasing the hospitalization period and its
costs. We believe the important role of prenatal diag-
nosis is to decrease the time needed to achieve diagnosis
in the postnatal period and, thus, avoid dehydration and
acid-base disorders, which are expected for patients with
delayed diagnosis of CDO. This could explain the sta-
tistically lower morbidity for patients with prenatal
diagnosis because they underwent surgical repair before
any impairment to their clinical status could occur.

In conclusion, CDO usually has serious associated
anomalies and consequent high surgical risks. Despite its
several anatomical variations and associated abnormal-

ities, our findings suggest that the prenatal diagnosis of
CDO, combined with prompt surgical treatment and
postoperative support, can improve these patients’ out-
comes as well as reduce costs.
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